Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.031; wR factor = 0.076; data-to-parameter ratio = 23.9.
The title compound, [1-(CH 3 ) 3 NCH 2 -1,2-C 2 B 10 H 11 ] + ÁI À or C 6 H 22 B 10 N + ÁI À , was obtained by the reaction of (1,2-dicarba-closo-dodecaboranyl)dimethylmethanamine with methyl iodide. The asymmetric unit contains two iodide anions and two (o-carboranyl)tetramethylammonium cations. The bond lengths and angles in the carborane cage are within normal ranges, but the N-C methylene -C cage angle is very large [120.2 (2) ] because of repulsion between the carborane and tetramethylammonium units. In the crystal, ions are linked through C-HÁ Á ÁI hydrogen bonds.
Related literature
For background to quaternaryammonium salts, see : Wiebcke & Felsche (2001) ; Zhang et al. (2004) ; Carr et al. (2006) . For background to o-carborane structures, see: Davidson et al. (1996) ; Lee et al. (2000) ; Welch et al. (2001) . For a related structure, see: Lee et al. (1999) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 1999 ); cell refinement: SAINTPlus (Bruker, 1999) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97.
1.505 (2) Å in a benzyltrimethylammonium hydroxide trihydrate system (Wiebcke & Felsche, 2001 ) and 1.478 (5) Å in a tetramethylammonium pentaborate 0.25-hydrate compound (Zhang et al., 2004) .
The average bond angle of C cage -C methylene -N [120.3 (1)°] in (I) is almost same as 120.5 (6)° of o-carboranyl organogallium compound (Lee et al., 1999) . Their large difference from the tetrahedral angle might be attributable to the repulsion between the carborane and tetramethylammonium unit. On the other hand, Carr and co-workers reported far smaller angle [113.5 (2)°] for the same methylene unit of [H 3 NCH 2 C 2 B 10 H 11 ][H 3 CCH 2 CB 11 H 11 ] with a smaller methylammonium unit than tetramethylammonium one. Compared with these two values, it would seem the above-mentioned repulsion logic would be affirmatively accepted.
The carborane moiety forms an icosahedrons consisting of twenty triangles with sides of the average bond length of C cage -C cage 1.659 (3), C cage -B cage 1.713 (1), and B cage -B cage 1.771 (1) Å. All of the compounds containing mono-substituted o-carboranes (Lee et al., 1999; Welch, et al., 2001) including unsubstituted ortho-, meta-, and para-carboranes with hexamethylphosphoramide (Davidson, et al., 1996) surveyed by our group so far exhibit the same trend of d(C cage -C cage ) < d(C cage -B cage ) < d(B cage -B cage ). Since the boron atom has one valence electron less than carbon, this result confirms that the bond lengths will become shorter when more electrons participate in bond formation.
As shown in Table 1 
Refinement
All of the hydrogen atoms were placed at idealized positions and treated using a riding model, with constrained distances and U iso (H) values fixed at xU eq (parent atom) [C/B-H = 1.1 Å and x = 1.2 for carborane H atoms, C-H = 0.97 Å, and x = 1.2 for methylene H atoms, and C-H = 0.96 Å and x = 1.5 for methyl H atoms].
Figures Fig. 1 . The molecular structure of (I), showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level, and H atoms (except for H2, H3B, and H23B) have been omitted for clarity. Dashed lines indicate intra-and intermolecular hydrogen bonds.
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